2) The hybrid liposomes can be prepared simply by sonication in a buffer solution without organic solvent and they remain stable for more than one month. It has been possible to regulate the shape and size, phase transition temperature, hydrophobicity, and fluidity by changing the composition. These hybrid liposomes have been effective for inhibiting the growth of tumor cells in vitro.
Liposomes have attracted attention in connection with reducing the toxicity of antitumor drugs. 1) New-type hybrid liposomes composed of vesicular and micellar molecules have been produced.
2) The hybrid liposomes can be prepared simply by sonication in a buffer solution without organic solvent and they remain stable for more than one month. It has been possible to regulate the shape and size, phase transition temperature, hydrophobicity, and fluidity by changing the composition. These hybrid liposomes have been effective for inhibiting the growth of tumor cells in vitro.
3-7) Significantly prolonged survival has been also obtained in vivo using mice model of carcinoma after treatment with hybrid liposomes.
8-10) The hybrid liposomes showed no toxicity in vivo using normal rats.
10,11)
It is well known that sugar parts play important roles in recognizing molecules on the cell membranes through receptors including lectins.
12) Recently, preparation and characterization of glyco-liposomes has been reported. 13, 14) Lactose is a disaccharide composed of D-galactose to play an important role in molecular recognition in vivo.
15) So, in this study, we report on the three-component hybrid liposomes composed of L-a -dimyristoylphosphatidylcholine (DMPC), micellar surfactant (Tween 20), and lactonoalkylamide (LacC n ; nϭ12, 14, 16) related to inhibition of the growth of tumor cells.
Firstly, we prepared LacC n from alkylamine and lactonolactone, 16) which was obtained by dehydration of lactobionic acid (Fig. 1) . Methanol solution of lactobionic acid was evaporated in vacuum. During the evaporation, an appropriate amount of dried methanol was added to dissolve and remove the lactobionic acid. Dried methanol solution of lactonolactone was added to dried methanol solution of alkylamine and the mixture was refluxed for 12 h. The product was separated with a filter paper, washed with dried methanol and recrystalized from dried methanol. Satisfactory elemental and NMR analyses were obtained for LacC n and we successfully produced new type micellar surfactants for the first time.
17)
The hybrid liposomes were prepared by dissolving DMPC, Tween 20 and LacC n (DMPC : Tween 20 : LacC n ϭ65 : 7 : 28) in phosphate-buffered saline with sonication (BRANSONIC Model B2210) at 90 W and 45°C.
Secondly, we examined the morphology of the three-component hybrid liposomes composed of DMPC, Tween 20 and LacC n (DMPC : Tween 20 : LacC n ϭ65 : 7 : 28) on the basis of dynamic light scattering measurement and electron microscopy. 18) The results are shown in The safety of the three-component hybrid liposomes (DMPC : Tween 20 : LacC n ϭ65 : 7 : 28) having the inhibitory effect was examined using normal mice. Four mice were assigned to each group by the stratified continuous randomization method and treated intravenously with hybrid liposomes (DMPC : Tween 20 : LacC n ϭ65 : 7 : 28) in single doses of 41-203 mg/kg (weight of DMPC). The mice were weighed during the experimental period. The measured weights of the mice after administering the hybrid liposomes increased in the same manner as the control group. All the mice were anesthetized after one week and anatomized. Kidney, spleen, liver, heart and lung of the mice were measured and relative organ weights of the mice were the same as the control 564 Vol. 50, No. 4 group.
In conclusion, high inhibitory effects of the three-component hybrid liposomes composed of DMPC, Tween 20, and LacC n (DMPC : Tween 20 : LacC n ϭ65 : 7 : 28) on the growth of glioma (U251) and lung adenocarcinoma (RERF-LC-OK) cells were obtained in vitro without any drug. Especially, it is highly significant that the remarkably high inhibitory effect was obtained for lung adenocarcinoma cells with the threecomponent hybrid liposomes composed of DMPC, Tween 20 and LacC 16 . The recognition between sugar group of LacC n and tumor cell membrane would be important for inhibitory effects on the growth of tumor cells. We are now investigating the recognizant effects at the molecular level and the death process of tumor cells. 
